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ABSTRACT: The work aims to select a proper modified atmosphere packaging to extend the shelf life of mutton in
chilled storage. Three types of MAP, 70% N, + 30% CO, (CO, group), 70% O, + 30% CO, (O, group), 0.4% CO + 69.6%
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N, + 30% CO, (CO group), and a vacuum packaging (Vac group) were tested during storage at 4°C. The total bacterial
count, pH, meat color, total volatile basic nitrogen (TVB-N), thiobarbituric acid reactive substance (TBARS), water activ-
ity, water content and shear force of black goat longissimus dorsi (LD) muscle were measured to compare the effects of
different MAPs and vacuum packaging on preservation of mutton in chilled storage. The results showed that the microor-
ganism of Vac group the concentration of microorganism in Vac group is the highest. The total number of colonies, 6.32
1g(CFU/g), in Vac group was much higher than those of three MAP groups at the 21st day of storage. Compared with the
Vac group, the total number of colonies in CO, group was significantly less at the 7th and 14th days of storage. However,
meat color of CO, group was less stable than that of O, group. But fat oxidation was accelerated in O, group. On the 14th
day of storage, TBARS value of O, group was significantly higher than that of Vac and CO, groups. Compared with the
rest three groups, the total number of colonies, 4.15 1g(CFU/g), in CO group was significantly lower on the 14th day of
storage, which was in line with the national secondary fresh meat standard. The a* value of CO group was significantly
higher than those of the other three groups. Moreover, the oxidation of protein and fat in CO group was reduced, which
increased consumers' purchase desire. The total number of colonies of four packages meet the national secondary fresh
meat standard on the 14th day. The fresh mutton can be preserved for 14 days. CO group has the lowest total number of

colonies. The fresh color of the mutton can be properly maintained in the meantime of keeping low pH value. Therefore,

CO MAP is the best fresh-keeping technology for mutton.
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Tab.1 Gas ratio of different packages
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Vac 4 — — — —
CO, 4 — 70 — 30
0,4 70 — — 30
CO 4 — 69.6 0.4 30
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Tab.2 Changes in the total number of colonies of mutton with different packaging methods during storage at 4 °C  1g(CFU/g)

I 38 Fs] 1) /d Vac 4 CO, 4 0,4 co 4l
0 3.24:+0.06%° 3.24+0.06™ 3.24+0.06° 3.24+0.06™
7 3.74+0.06* 3.30+0.08% 3.33£0.06" 3.28+0.04%
14 5.73+£0.2648¢ 5.17+0.25% 5.96+0.574° 4.15£0.15
21 6.32+0.06*5° 6.12+0.13%° 6.49+0.174° 6.08+0.14%°
28 7.52+£0.034 6.85+0.025* 7.49£0.034 6.79+0.02%*

I EFHARERRZRRE (P < 0.05), RNADNEFERRFE BRI REZE LE, RRREFEERR R —REOR %

ZE P

®3 ARAEBEAXNWENTE 4°CEETERILES pH EHEZL
Tab.3 pH changes of mutton with different packaging methods during storage at 4 °C

T3 i ) /d Vac 4 CO, 4 0,4 Co 4
0 5.63+0.014%¢ 5.63+0.014° 5.63+0.014° 5.63+0.01"°
7 5.56+0.03%° 5.68+0.09%%¢ 5.70+0.04""¢ 5.7240.044%
14 5.65+0.065° 5.87+0.024° 5.72+0.085% 5.75+0.06"B2
21 5.66+0.06° 5.78+0.06"% 5.78+0.08"° 5.66%0.04"%
28 5.79+0.025¢ 5.81+0.074B8 5.89+0.024° 5.70+0.05°%°

. B TFEARRRZR B (P<0.05), AR/NGFERRF—AEARRREZ 0 LE, ARRE T 8RR R —REA R

li] L&
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TVB-N), JEP¥5E A o fif 5 A2 L 1 B 2345 b . TVB-N

S, ERMEEIL, R, — g
WH TVB-N [HAET 0.15 mg/g, —SREEHNARET
0.20 mg/g, M3 5 ATLIFEH, TVB-N {EREE bR
() P8 S A 7T T 0, SO T S PR A v 2
AR, 3X S i TR 7 A B AR N AR
fift, SR e 2 A 40 SR AN T 88 A 250 e A s 30 1
Vac I BEEIG K B b, 7N EE 28 KA, Vac 41
TVB-N {HE &R — Rt RAinifE, FEEHRTHESE
SV BEE P27 A KB R, A TR e B )
1 T A BB FE RS, 5281 A8 MO
B B P A AR D R T RN, AR AU
WL, Ik CO, 411 CO 41 TVB-N {H— AT
B o WREER 28 KAT, Vac 41, CO, 41, 0,41,
CO ZHiYy TVB-N {454 0.25. 0.16., 0.18 . 0.12 mg/g,
Hip CO 4 TVB-N {H)E T—H &L RTEF .
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Tab.4 Color changes of mutton with different packaging methods during storage at 4 °C

DU 7E 16 b it ) /d Vac 4 CO, 4 0,4 CO 4
0 44.27+0.10*° 44.27+0.104% 44.27+0.107° 44.27+0.107
7 45.20+0.01%® 44.64+0.10%° 42.79+0.085° 43.95+0.084°
L* 14 40.82+0.50%° 43.13+0.78%° 45.7420.374 43.13+0.57"°
21 40.64+0.31% 44.07+0.824% 40.53+0.7384 43.54+0.85%°
28 44.55+0.415 47.19+0.98"° 43.59+0.35° 45.56+0.905
0 14.07+0.18%° 14.07+0.18%° 14.07+0.18%° 14.07+0.18%¢
7 11.09+0.245° 11.22+0.27%¢ 11.19+0.805° 12.55+0.28%¢
a* 14 15.35+0.885° 14.28+0.895° 12.16+0.64%° 18.57+0.29%
21 15.53+0.10% 16.11£0.67482 16.33+£0.63%8¢ 16.78+0.15%°
28 11.140.49"° 9.22+0.88%¢ 11.05+0.65" 13.3120.30%¢
0 5.00+0.40%° 5.00£0.40%° 5.00£0.40"° 5.00+0.40%°
7 2.52+0.70° 5.99£0.174¢ 3.33+0.62°° 3.62+0.26"
b* 14 5.52+0.74<° 7.23+0.68%° 9.13+0.38%% 10.20+0.66*°
21 6.94+0.54%* 12.29+0.90% 8.91+0.535 4.56+0.10°°
28 0.52+0.43% 2.85+0.44* 1.77+0.834¢ 2.87+0.574¢
e B FEARIRRZREE (P < 0.05), AR/NEFERRE—ALRERFREZBILE, ARKE FBERR R — KA W
ZIH] A
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Tab.5 Changes of total volatile basic nitrogen values of mutton with different packaging methods during storage at 4 °C mg/g

ek B[] /d Vac 41 Cco, 4 0,4 Cco 41
0 0.02:£0.00¢ 0.02:£0.00%° 0.02:£0.00¢ 0.02:£0.00¢
7 0.08+0.00%° 0.05+0.00" 0.08+0.00%° 0.07+0.00%°
14 0.09£0.014° 0.08:£0.00B° 0.08+0.004B¢ 0.07+0.00%°
21 0.16:£0.034° 0.13+0.01488 0.15+0.014° 0.11:0.005°
28 0.25+0.03% 0.16+0.035 0.18+0.02"° 0.12+0.02%
0 EWRFEARFRRZREE (P<0.05), AR/NGFEFRRE ~EREAFRREZEILE, ARKEFERRFE—KEA R

B L4
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FHAE R 1-2 -3 LM, M52 TBARS fH T
[ 2F 28 Kk, TBARS (IS hHGE , X Al AEfEh T
Bl WA 200 s s 1) i D TR R 1 22 DT 53 T LI
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TEbR, P Y A S A E5 L AL AT AT B R

s, 3 7 WTLUE W, REE R R E K,
HAE R BUKBE 1 E 8 N R, I BOUK 7 % =
i, 25 21 REF, &4KS &= PE TR (P<0.05),
Al BEJE i TAEN AR 14 KA 21 RNBYEALTERE
WE, AL, KAt E P, K
TG, e i 22 R 8 T RIE
FEREA W, £ 4K 16 BEAE 0.89~0.98 PNl
3, X CO, 4A O, 41, Hrp Vac 4171 CO 41K
TG FEAL TRARIRES, £ Vac 4L CO I ik
P2 A e

2.7 AREFEAXNFERTY NI

BRCRE R B I A 5 B Y DG B R AR 2 —, BT 0
BN, B RECY, R 9 R, FERE T KA, 4
H2E BT Y] ) KR EE WD, IFAE 2 5 g W ) O 4E
FEXTRRE o XU, SFRFESEIG 7 RIEA L2 T AL
k. 55 21 X CO A8y Y1554 LF, mIfg/Em
FIHBARW pH A2, 3701 AR [F B pH {4
ik (P<0.05), WAL S pH (EBA%, szl
WA RS E S, FRIIY IR, A
pH E42 5, 35Utk /N2, FEI sl (21, 28 d),
U SEZE TR, WA RIRa e E, X5 E st
R AR —3 TER AR T, FRESE, B2
TERA R, O, BT JIER TREEH, X5
Santos-donado ZEPYHFFR4E A —3, HIFEKN LA FF
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Tab.6 Changes in TBARS values of mutton with different packaging methods during storage at 4 °C mg/kg
I i B 1) /d Vac 4 CO, 4 0,41 co#
0 0.09£0.014¢ 0.09£0.014¢ 0.09£0.014¢ 0.09£0.014°
7 0.21£0.014° 0.1120.02¢° 0.16+0.025¢ 0.13+0.025¢
14 0.0940.03 0.11£0.02¢° 0.46£0.054° 0.34:+0.015°
21 0.19+0.03%° 0.250.095° 0.40+0.00%° 0.18+0.04"°
28 0.67+0.005 0.55+0.045¢ 1.37£0.004° 0.50+0.12°*
0 EWRFRARFRRZREE (P<0.05), RE/NGFRRRE —ERAFREZENIE, ARREFRRRFE— KA R AR
E
7 AASEAXNNERE 4 CEETERTERAIESENTN
Tab.7 Changes of moisture content of mutton with different packaging methods during storage at 4 °C %
3 Fisf 1]/l Vac £ Cco, 4 0,4 COAH
0 74.85+1.18" 74.85+1.18" 74.85+1.18" 74.85+1.18%°
7 73.79+1.30% 72.65£0.434 73.89+0.734° 73.1242.124%
14 72.4941.974% 73.4442.714% 74.2542.06" 74.1941.29%
21 69.46+0.714° 72.7042.26" 70.55+1.80"° 70.1242.8340¢
28 70.98+1.1540° 68.93+1.34480 69.09+2.0148° 66.69+0.885¢

e LR FRARIRRZREE (P<0.05), ARVNGFHRFR R —aR AR KECZE LE, ARRE FHERR R — KRB R

] He A
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Tab.8 Changes in water activity of mutton with different packaging methods during storage at 4 °C

ek Fisf 1) /d Vac 41 co, 4 0,4 co4
0 0.98+0.02%° 0.98+0.02%° 0.98+0.02%° 0.98+0.02%°
7 0.92+0.035¢ 0.95+0.04"B2 0.98+0.00%% 0.91+0.005°
14 0.97+0.004%® 0.95+0.01" 0.98+0.00% 0.97+0.00AB®
21 0.90:£0.014¢ 0.89+0.024° 0.89+0.024° 0.90:£0.024¢
28 0.93+0.034%¢ 0.96+0.014% 0.960.014° 0.95+£0.014°
I EARFERARRRERBFE (P<0.05), ANR/NEFREFIRFE —QREARKEZ B K, SRS FRERRE—RECN R
] % o
x99 FARAEEFRXNEAE 4 CEHETERIRBIIATHNTL
Tab.9 Changes of shear force of mutton with different packaging methods during storage at 4 °C g
3% it ] /d Vac 2] CO, 41 0,4 COAH
0 14 196.97+586.144° 14 196.97+586.144% 14 196.97+586.144° 14 196.97+586.144°
7 8 542.09+317.79° 6 654.26+415.055° 7 945.02+696.06%° 8 285.51+£58.414°
14 7 779.96£704.18"° 7 759.37£710.144° 5973.13+769.055 7 609.79:£289.49¢
21 5903.54+403.855¢¢ 6 203.33+£169.46" 5521.73£253.69 9 356.37+396.56"°
28 7 407.20+369.394¢ 6 899.00+317.934b¢ 5144.40+374.63%° 5 763.89+498.005¢
b EWRFREARRRZREE (P<0.05), RE/NGFRRRE —ERAFREZEIE, ARKREFRRRFE— KA R AR
E
Analysis of Jintang Black Goat[J]. Animal Husbandry
3 z:l!l:i'g and Veterinary Medicine Today, 2022, 38(3): 60-63.
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